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Wiiiihlnidmi,  I),  C.,  17-211 ,1mm  11)11:1,  II  In  IiicIikIpiI  In  Hip  IIhI  of 
mien  below  ropretipiillni',  li AC  pupei'H  llml  were  prepnred  orlu- 
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ABSTRACT 


A  linin'- i'ii i i|;n  ((Mo  lilt  yi'ii i'n)  I'mvi'iml  Ih  iilleiii|ili'(l  In 
Him  i Imvm I i >| in i oi i I  nl'  Hie  iiiullioiliiliiuy  mill  (mmIiii Iiiiimh  ol'  ii|km'- 
iilliniii  I'mhmii  rcli .  Tim  I'ommiil  lien  In  wllli  mx|>mm|  ell  mlviiiiimii 
In  li'i'liuliini'ii  til'  i ImmIii Inn  |ii,(i(ii'(lni'i'ii)  inirllniiliii'ly  In  lln> 
I'cnlm  nl'  vn Inn  mill  imllry minly.Tm  Pi'iinTimii  In  imiHiiiiliiliiny 
In  inoro ivi’niil ly  ihmuIimI  (Iiiiii  iiniiirnmi  In  Monipiilni*  muhIiimmi-- 
Iiii-V.  Tim  mil'll  Ini',  mill  onl Iniulnil  iii'nm't'HH  In,  l lie  ilnvnlnp- 
mi'iil  nl  iiiiiiii'iiiiiihIhI  llnmi'y  Ih  ili'iini'llmil, 


INTRODUCTION 


PHOIM.KM 


I'fl  Itll'CC  II H I  I  III'  HCll'Illll'IC  illlVtlliei'H  Ul  lllO  |U*X|  20  VtMI-H  111  lilt.  |  <  >('  1,1)  |(|(|(i 
til  opurulloiiH  rcHt'imil),  1 


Maori*) 

A  loaoaiiol  In  Ilio  prolilom  urou  wnn  propu rod,  im  of  llu*  nprlniv  nf  ll)(!!l,  hh 
-jviu  projucl Ion,  Tliiid  porlodn  nro  doHorlliod  hh  "hIioi-I  -mmo"  (()  (u  <\  vciii'h) 

la  „r  ir . .  ■!,,,b  : . .  <"  13  .*""•«>.  ^  Z 

l,’7  1,1,1  pmccduro  lor  propni'liin  Ihr  I'ororiiHl  Ih- 

r  I'"'11"1'1"1  roiniiim  . . . 

tlllhl||j1|j  ""'I'11"11" . 'VJ.OM  (If  (A . .  miiniiio'moiil  pmlJlomt,  nmv  mu'dlnn 

!,)  I1"*  I" . .  "'"ll  f(-H|)Cd  l„  I . .  ,|U('M  rn  1 1 11 1 

(d)  I  lOHIlOHlM  ()|  IldVIlllOOH  III  llltMK!  I  (H '  1 1 1 1 1  ( |  U  ( 1  ( | , 

(«')  I'.'xnm I1111I Ion  111’  11)0  l(H'lmlcii I  dovulopmoiil  I'ornoiiMl  lor  ollior  m-lonmi 
1,1111  niny  c-nnlrllmlo  lo  nponilloiiH  ronoiirrli,  1(11(0,1 

(r)  . . . . .  III  Hull, . .  „[  . .  HOI  tir  |,r„|,|m„Hl 

Dl'l  HNITIONH 
Oporn I ItniH  RoMoitroli 

TIHh  iiiiplli'd  lU-oloHHlimul  Hiirvlci.  . . .  . .  oom innmlor 

1  imiuiWT  "Hriil  iih  1111  mil  In,  or . . mu . . of,  ||m  olio,,  ’h  iIooIhIoii  In 

s  ir1,1’?  "i”" »■ . . "i  ii'"  "i  inni  'h  mid 

1  1  1,1111  l,|,'l,|UH  1,1 1,(’111'  HH  Mio  iipiilli'idilo  proroHMOH  of  loi  lc  niiillioiniii |..H 

Ht'li'iirr,  11 1 1 1 1  iix 1 0 1 0 |*y  p n i* pn r | h  lo  loud  lo  iIooIhIouh  Hull  produi-o  mi  ovoriill 

. .  i'-'ii"i'i'H  1, .iiiH, 

1  "  ll  *■ 1  riiHo  In  I  lit*  ovoriill  ('oiimiitipl  ion  „|  ,.,,HmireoH. 

Ax  Idlopy 

Ah  lined  Iidi'ii,  n.xlolopy  In  doriuod  iih  n  uynloiu  of  oviiliuitlo l-ilio  tiol  of 
ml  I'm!  ii,!n"H'',m||P"ll,,l(,H  P,|i'l  liionl  lo  11  |{|  von  doc  I  hIoii  111-011’  lt>|(ol  I, or  will)  Iho 

EE::“:sr; . . . . . . 

I  <  M1  111  1 1  (|  U  OH  ol  Oporil  I  loilll  ROHOIII-Oll 

d«dniim!,rihll,mtmIV,r.!llU  pi,,,vlnUHl'V  Hyntomiilld  nirllmd  will  Ho 

ciivii.il  s, L;  m'IH,w' 111 . . . 11,11  ""“'i** 


I  ' 


Do  cl. slot)  Al  |*o  r  1 1  hmn .  The  npplioiilloii  of  n  (IcclMlnn  pi'lnclplo  iih  n  pre- 
, scribed  .sc I  iif  tipi' ni  1  Iodh ,  ini  oxnmple  ol  which  Is  Iht*  "miixlnilzo"  or  "minimize" 
til  reel  I  Vi*,  l,eM  "Minimize  the  expocletl  cost  of  tlevelopnienl  mid  prnduellon  of 
it  weupoiiH  Hynlem  doHlpnod  In  mecl  IlieHe  .speclllciilloDH  ,  ,  .  ,"  Such  (loelulnn 
(ilrecllveH  lire  iilwuyn  nccoinpimled  liy  u  set  of  reHlriilnlH  iih  In  pennlHHlhle 
(|iiiinl  II  leu  nf  luiinni)  mid  mutt? r  In  I  rcHourceH,  oilier  phyoli'ii  I  renl ruintH  of  Hie 
environment,  mid  iiIho  policy  reHlriilnlH,  In  ilcrlHlon-iili'.orllltm  prolileniH  Hie 
oliJt'clIveH  of  llie  hIIuiiIIoh  lire  plveii,  Hie  rcHlrnlitlH  mid  renourceH  lire  known, 
mnl  Ihu  meiiHiircH  of  viiIiioh  or  effecllvelicHH  lire  known.  The  reijUlreiDeiil  for 
tecl)iih|iiL'H  nrlHt'H  from  llie  compllculloiiH  Inlriithieed  liy  nitilllple  poiilM,  luimliei’H 
mid  lypeH  of  renourceH  mnl  reHlriilnlH,  mid  Ihelr  comhlnulory-or  lo|*lcnl- 
rt>  I  it  I  It  in  m  ,  mill  from  oilier  compllculloiiH  Involved  In  proliiililllhlle  hIIuiiIIodh 
initl  lliiie-tlepeiiilenl  elenienlH,  AIho  Inelutii-d  imioii|*  lecliiil(|iieH  In  I  hi  h  cIiihh 
ill's?  mu  I  lit*  t’lii  1 1  cii  I  developmonlH  In  opl  Ini  l/.nl  Ion  llieory, 

Vnlne  ii ml  Policy  Oolorm IiihI Iqiih ,  Toulin Iqtiou  In  lliln  cIiihh  Include  dc?lc?l'- 
ni Inn iToiT oT niciiHiireH  of  el'I'eclTveiienH  iih  delermlned  by,  or  rcdnlorl  lo,  llie  over- 
n  1 1  oliJecllveH  of  llie  comnuinder  or  execiillve;  delernilinillon  of  llie  vnluoH  of 
hucIi  upeelfle  renoureeH  iih  Iiiihiiiii  life,  mulerlel,  mnl  hI rutcplc  comniodllleHi 
d(.'lermiiiiillon  ol  llie  relnllve  lonp,- riinp.c  vnlne  of  npeclile  liicllcnl  mnl  nlruleiHc 
doclrlne;  iinulyMlH  of  policy  un  ii  pel  of  neneriil-decliiloii  HlruloiHoMi  memuire- 
menl  of  liinumi  hIi'chh  iiiuI  inornlei  mid  llie  rcliillon  of  mlllliiry  plmui  mid  rendl- 
iiohh  lo  nulloiiiii  |p  in  I  o  mid  ohJeellveH, 

Oi'|Aiinl/.ii I Innu I  mid  Hynlonile  MeiiHiircH  mid  TeehnlijiioH.  TIicho  leelinli|tiefi 
iipply  io  prolileniH  rolullnp  lo  orpmiT/iilloii  iih  ii  lilernrchy  oT  coiiinimid  mid  eon- 
Irol  oeholiniH  mnl  lo  llie  deulpn  mid/or  iiihiIvhIh  of  eommnnd  Hlrtielure,  coiiniinn- 
leiillon  IlnkH,  lime  fiielorH,  chiirnclorinllc  nyHlemn  rcHponne,  lopln! Icm,  ronlrol 
doelrlne,  porlui'liiilloiiH  Inlrodiieed  hy  weiipoim  or  oilier  leclinoloi'.lenl  or  lucllenl 
Inilovill  Ioiih,  perturluilloiiH  reHiillliii*  from  coinhnl  ciihuii!  I  Icm  itml/or  repliicemenl 
liy  IcHH-experlenced  elenienlH,  I  mindin',  proeeHuliii*  of  liilelllpence  Informiilloii, 
relrlevnl  of  lufor  mu  I  It  in ,  etc, 

TocInihpioH  llelnllni1,  lo  llie  Kuluhl IhIi mcnl  of  WiiiTiinliilile  mid  Priiclleiihlc 
DccIhIqii  Mt lilt? ) h .  'Co iii pr i h 1 1 1 g  \ Ii t»  e pT In m o  ol'llie  melliod  liy  which  npe'mHdiiH  " 
nun  lynln  c  111  I  ill  lo  Improve  llie  (IccIhIoii  procenH,  IIichc  leelmltpieH  lend  lo  erllerln 
for  llie  iitlm  IhmII)I  Illy  mid  wnmnilnlilllly  of  llie  modelM  iihoiI  w  1 1 1 1  renpecl  lo  llie 
cIiihh  of  declHlon  prolileniH  lo  which  they  net*  iipplled,  The  prohlem  In  tlevclup- 
monl  of  IIiIh  cIiihh  of  lecluiltjiieH  Ih  twofold!  eoncepluiil  prolileniH  rcliillinje  lo  llie 
eomhlimtlnn  of  loplc,  Intull Ion,  mnl  experience  Hull  cun  npply  lo  llie  prohlemiille 
Hlluiillon  (l.e.,  concept  for  mill  Ion  or  "ohjeellflcnllon"  of  mi  iippllculile  model  In 
die  II r Ml  piiieo)  mid  ihivelopmenl  of  uppllcuhle  inodelH  mill  conipvilsi I lonn I  lech- 
n  lipieM  lo  produce  priirllcuble  motlelii  (l,e,,  dec  In  Ion  modeln  Hull  cun  lie  developed 
mid  exploded  will)  mi  ndmhiiiTl>le~iiii(l  profllnlile-eX|iendlliii'e  of  renourceH  mid 
In  lime),  TIiIh  cIiihm  of  icchnlrpicM  Included  developnienl  In  m  I  niulii  I  Ion  mid  immlnp 
leehnlijiieH  mnl  llie  like,  iih  well  iih  In  iiHHoelnlod  hc IcnccH :  compiilcr  develop- 
mon I ,  dluphiy  mid  miclllury  compnlor-etiulpmeiil  developnienl,  mid  compiilcr- 
proHriimniliiK  developnienl,  AdvimeoH  In  IlieHe  fleltln  premippone  cerliiln  con- 
cepiuiil  developnienlH  mid  roeoiiHlruc! Ioiih  nl  llie  level  of  phlloHophlcnl  fonndii- 
I Ioiih  of  llie  copnlllve  mil  llnelf  In  nil  nroii  looHely  defined  iih  "connlllve  llieory" 
mid  "phlloiiophy  of  HClenee," 


PltOm.KMS  AND  TliCIINIQUI'SS 


I'HOHliKM  A  UK  AS  OK  AllMX  COMMAND  AND  MANAdMM  KNT 

Al  prcnenl,  opornllnnH  ri<Muti  roll  iHdoflrlenl  In  it|i|il  loti  I  Ion  In  the  Ini  low  lun, 
lyiH'H  nl'  prnhlcm  ureim  nf  Army  ('nnmimid  mill  mtmniuMiuMil : 

(n)  Alli)Ciilli)ii  of  mllllnry  rrnourr.on  mid  luidpelH  iiiuI  ilcli'rmliiiillnii  nl' 
mllllury  cohIh. 

(Ii)  Miinnucmenl  mill  Iniilu'i'llnn  nl'  i'iihiuiitIi  mill  development  (IMD)  pro- 

lU'lllllM, 

(c)  Aniilynon  (meiiMiircH)  of  mllllnry  clTerllvoneiiM, 

(d)  Prnjcrllnii  nl'  Iccliimloidcul  mid  hicllcnl  I  nnnvii  lion  Inin  dclcrmhiiillon 
nl  Ihe  fullin'  hill  I  lollold, 

(c)  Doiilim  ol'experlmcnlH  iiml/or  Hlmnlnllnn  fur  I  Do  prndnrllnn  nl'  ilnlii 
iippl  lenldo  In  Into  ro  hut  I  In  cniidlllnim, 

(f)  Di'Hlpn  nf  mini iHiilhln,  iiicimlnuful,  mid  prurllculilc  iiindcln  Ituullniv  In 
ik'ciHlnii  pr  Inc  Iplcn  imdni’  uiu'crln Inly,  piirllruhirly  imrcrlnlnllcfi  llml  hirremic 
wllli  prnjcel Inn  Inin  (ho  fullin'. 

(|0  I'lxtciiHlnn  nl’  prnol Icnhlo  mndclM  In  mni'c  nnnplcx  nr  linin'  enmprc- 
liouw  l\'o  pi'nlilciiiM,  III  par  I  lo  u  III  r  I  ho  Inc  I  dm  Inn  nf  n  linin'  complex  mid  i'ciiIImIIc 
hcI  nf  cnvli'nitnicnlnl  eniidlllntiH, 

(Ii)  linpi'ovemeiil  In  mol  In  kIh  nf  1 1 1  tor  lap,,  pniccHHlnu,  mid  n'lrlcvlni1; 
liiforinul  Ion . 

(I)  Cninieollnii  nf  ni 1 1 lln I'y-offoo II vciiohm  mndclH  ii’llli  ln|?lHllr  mid  ccnnniiilc 
viirhibloH, 

(j )  Ana lyolH  mid  dlaivin ihIh  nf  dcllelcnrli'H  nf  maimi'omoiil  policy, 

(10  C hiiiocplntil l/.nl loll  nf  wiirrmilidilc  iiuiiTninndclii  of  couiiiiil. 

The  iiiaiitiivcnicnl  iireim  limy  lie  divided  Inin  Iwo  cIiihhch;  IIiohc  lor  wlileli 
llicrc  In  ii  m  ycl  nn  wcll-fnniicd  cnitccplniil  iiicllind  nf  no  Ini  Inn  mid  IIiohc  fur 
which  rnncepliiiil  iiidlindH  of  in  i  hi  I  Inn  ox  lot  In  principle  Ind  nl  which  ullll/.nlluii 
In  mil  now  priicllcnlilc, 

Praol  lonlilllly  In  u  re  la  1 1  vo  fiiclnr,  Knr  cximiplc,  n  compnlcr  Mlnuila  I  Inn 
In vol vlmv  n  few  IhniiHimd  viirlnlilcH  (Hie  type  II  Inkcn  In  i-ilmithtlc  dcliillcd  opcr« 
n  I  Ion  nf  nrivan  I'/.n  I  Ioiih  iim  iiniull  iim  Ini  IIiiI  Ioiih  hi  ha  It  lo  cnnliicl)  prop' rn  iiiincd  mid 
wnrriinlcd  im  mi  iippllciililc  iiindcl  for  doo  In  Ion  piirpnneH,  now  rcipilrcn  iicvni'iil 
hundred  mmi-ycnrn  nf  cl'l'nrl  expended  over  u  duriillnn  nf  I  In  !l  yea  rn ,  Thin 
Hlmnlnllnn  rei|iilrcn,  I’urlhurninro,  n  runnhiK  lime  of '/(,  In  H  hr  mi  n  nmderii 
computer  for  mm  piny  uiily-nne  nl  lllernlly  IhminmidH  rorpil rod  In  ncimmpllnh 
meiinluu'l'ul  remillH,  Not  only  dneu  II  mini,  llierefnrn,  from  $11  mill  Ion  In  $11) 
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million  and  take  1  In  II  yea ih  lo  develop,  lull  once  developed  II  In  ;ilnn  relnllvely 
rlUlcI,  ho  Ilnil  chmiKOH  duHlred  will  I'eiiulce  cohIh  iiikI  lime  imiounl li>|>  lo  mi  ap¬ 
preciable  frncllon  of  the  I'IvhI  cohIh.  And  iirn'orlimniely,  Hie  declHlon  problem 
may  clumpe  nppcecinbiy  in  Die  time  conmimed  in  ilie  Iniilciinp;  of  Him  model, 

In  Hplle  of  I(h  cohI  mid  lime  hucIi  h I imiliil Ion  Ih  currently  prnelleiihlo  for 
il  very  llmlled  clmm  of  derision  probleniH-l.r,,  Ilnil  Involving  iirodticllon  mid 
opernllnp  cohIh  ol  ii  Hlnple  cIiihh  of  wenpoiiH  ill  die  $1  billion  level,  The  pout 
of  development  of  hIiiuiIiiI Ion  lerhulipieH  nliotild  be  to  make  idmuliillon  prncll- 
nible  for  ii  much  wider  runpe  of  dcrmlmi  probleniH,  To  do  ho,  HlimiliilloiiH  of 
Hie  Hl/.e  JuhI  dluciiHued  hIkhiUI  he  developuble  over  n  period  of  n  few  werlui  (n 
Hpeedtip  of  n  fuc  I  or  of  100  lo  500)  mid  ill  I  lie  cohI  of  2  lo  10  mim-yourH  of  efforl 
(mi  InereiiHe  of  efficiency  In  propninimlnp  ol  a  fnelor  ITopi  50  lo  !f(J0),  CohI 
would  I  lien  be  nlioul  $50,000  lo  $1100,000,  mid  Hlmulnlloii  would  coiihIIIuIo  ii 
prncllciil  lool  for  Improvomeiil  ol  (IdcIhIoiim  In  I  lie  $1  million  cIiihh.  Develop- 
menlH  now  iippeurlnp;  In  Hie  compnler  HClencoH  plve  promUie  of  Hie  ulllmiilr 
itchlevonmnl  of  I  III m  poul, 

Ctincepl unjl/ nl Ion  Ncedtt 

On  I  lie  oilier  limid,  from  a  cerliilu  vlewpolnl  Home  kluda  of  mIiiiuIiiIIoiih 
almuld  lie  (leidpiied  more  for  llm  opernllomi  mmlynl  I  bun  for  bln  clleul,  Tin* 
replhmllon  of  rmiH  In  n  h  linuliil  Ion  can  h  1 1 1 1  lie  lime  eon  mi  m  I  up;;  fiirlhermore 
II  itmieriileH  loo  much  Inl'ormnllou  (n  complele  one-lo-one  Hlmulnlloii  ol  an 
opcrnilon  would  In*  JuhI  iih  dll'I'leull  lo  minly/n  and  uaderalimd  an  would  Hie 
opernllon  llnelf),  The  ponl  Hhould  mil  be  uiirmlelall  la  Hlmulnlloii:  milter,  II 
Hlmuld  be  lined  iih  a  ulnuilnlod  Mource  of  experience  for  Hie  aimlynl,  lendliip,  lo 
an  lululllve  coiicepliinll/allon  of  a  mncromodel  Ilnil  conlaiiiH  a  refnclorl/.allon 
of  conceplH  perllueul  lo  a  limited  cIiihh  of  declHloim  fared  by  Ilie  client.  The 
prcMent  iillempl  lo  develop  a  mlcroHlmubillou  lo  cove)'  renllul Icully  all  Ilie 
declHlon  arena  In  a  complex  urivtin l/.n I lou  Ih  painfully  hu>pl ,  IndlcrotiHly  pou- 
drrotiH,  and  overwlielmlnidy  Inundiiled  by  a  diarrhea  of  output  To  make  an 
analogy,  It  Ih  iih  If  all  Ilie  i!i»c IhIoiih  porla luliiiv  to  dirntpn,  development,  and 
opernllon  ol  u  Minim  power  planl  were  bmied  on  a  mlcroHinmiaiiou  of  die 
motion  of  Individual  clnHueH  of  moleculefi  mid  wnve/i  In  cryiitalllne  InlllceH, 

Wllhoul  a  more  hoplilHt Icn I t»d  and  lilphly  reduced  model  ol  heal  propiipnllou  mid 
wllhoul  Ilie  new  conceplH  of  IhermodyuiimlcH,  midi  a  cIiihh  nl  declHlonn  would 
be  mini  In  liiable  on  a  warranted  hcIimiIII'Ic  IuihIh,  There  have  been  liinlmicen  In 
I  in  m  t  Ml  ml  Ii  <m  ill.  HAC  where  neverul  hundred  liourii  of  eompuler  experience  wllli 
n  Illicitly  delulled  microiiliiiulallou  led  lo  Ilie  formulallou  of  very  iilmple,  no- 
phbillealed,  and  ulci'iml  dec  I  m  Ion  inode  In  for  which  Ilie  eonipabitloiiiil  reipilre- 
nieiilH  could  be  mel  by  a  few  houra  id  a  dunk  eompuler,  Timur  macromodidu 
produced  rmiultii  applicable  over  a  much  wider  rnnue  Ilian  wiih  aviillnble  wllli 
llmlr  correnpondlnn'  mlnromndolM  mid  led  lo  limb', bln  i  ml  ul  la  liiable  by  Ilie  Him- 
uliitloiiH,  Yel  II  In  donbll'ul  Ilnil  Ilie  Hlmple  macromodelH  would  have  been  al- 
Inlned  had  mil  llm  experience  wllli  llm  Mlimilnlloim  been  undurlaken, 

Thin  Ih  an  biolaled  example  of  an  experience  Ilnil  can  and  Hlionld  be  common- 
place,  The  hiclin Iqtin  of  concepluttll/.iillon  of  Much  emerpenl  Hlmpllfled  (reduced) 
model h  Ih  poorly  uudendood  nl  proHeul. 
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Till!  need  Cor  (lie  (li'Vi'|ii|imi'iil  ol'  lliin  (im’Iiii Iqui'  undcrllen  preneiil  luiiilc- 
ipiitelcn  In  llic  urcu  ef  Imlllc  iihhIcIh  (net*  Tulde  I,  IVnlilem  Aren  II),  lum- 
i’l)i!Hli!i’*  III  I lui  pu rind  ill'  World  Wnr  I  Hindi'  n  m Ipn I ITrimt  move  In  IIiIh  dlrccllnn, 

Yet  ullemplK  In  upply  l.«mu,lir*Hh'i,,n  ciinccpin  linvn  for  ilm  iikihI  purl  licen  hIiii- 
IiIIhIIc  iinil  uiilmiiplmillve,  The  ncci'  here  In  for  (’iineepliinl  |)ru|\rcHM  iihnip  I  Ik* 
linen  nl  pcncrullzed  deelnlou  mullein  (In  (In*  itonne  of  peneriillzed  phimi'-Hpuri' 
niomeiiltiiii,  I  iii(\rini|»  l;in  and  I  la  in  1 1  It  hi  Ion  npcriilnrH,  elrM  In  |iliynlen)t 

ProlileniM  ol  Prnelleiililllly 

The  (’Iiiili’c  liclwecn  mlcrndeluiled  model  mill  redeeeil  iniirriinioilel  In  very 
perllneiil  In  Iwo  iiiomI  I i)i|in rlinil  typed  of  npcrulhniM  reneureli  |irolileiim:  mciiHiircn 
of  ellcetl vi!iieHH  mill  (lelermlniillnn  nl  cohIh,  Prohlemn  id  elleell veueMH  mid  eonl 
delermlmillniiH  In  in  1 1 1  In  ry  nrciiH  lire  p;i  rllrntiirly  dlli'leull  lor  two  reiinoiiHi  (u) 
elieellveneMM  mill  cold  lire  mil  In  pciierul  ue|iiirnhle  eniieepld,  except  pinidlbly  In 
hIIiiiiI  1  him  where  I  lie  viiluen  ol  I  lie  nynlem  under  nludy  lire  nl'l'eeleil  inn  rplnn  1 1  y , 
mid  (li)  el'l'eellveiienn  mid  coul  lire  relullve  ipimililleM  mid  emi  lie  piirlleulnrlzed 
only  In  n  Mpeell'led  eoiilexl.  Da  In  on  el'l'eellveiieun  mid  coni  lire  nicely  olilnlm'il 


Much  prulileniM  In  principle  emi  lie  nolved  liy  dcvinhip  ii  mlcriinioilel  In 
which,  lor  ii  meminremenl  nl  ellecllvenemi,  min  lyi-ien  ol  nil  coneelvnlde  nl  Inn  I  hum 
lire  iiHHemied  mid  u  mnilel  in  which',  lor  coni  inialyn In,  nil  Hie  pnimlhlo  tmeii  of 
(Mich  eoiiiiniidlly  lire  Ine  ludeil .  In  mieli  elremiiH(imeen  Hie  evil  lim  I  Ion  ol  npeclllc 
eiinl  mid  eli'ecll  vciichm  cun  lie  liypmmed-or  ohliilned  liy  I  nipl  lea  I  Inn . 

However,  mich  n  Molullon  piven  r I ne  lo  wind  Inin  lieen  dnhlied  Hie  "Nimilier 
1  Ca  Trier,"  II  liiul  ruled  In  Kip,  I  The  IdeiiH  were  linill  on  u  lee  hire  liy  W,  Ilium 
AhIiIiv, I  One  In  concerned  here  with  Hie  nmnlier  ol  clcmcnliil  miilheiiiul leal 
(iirllhmellc)  operulloiin  involved  In  I  lie  eonipnlnlloii  ol'  u  Mlnple  umiwer;  Ihe 
ntimlier  In  plnlled  on  u  roupli  Inp  Inp  Mimic.  Kl|’,ure  I  allow h  (lull  iminliern  of 
operulloiin  rimplnp  from  II)1  lo  Id1' mlpjii  lie  lerined  Ihe  "emiipnlul louul  ninpe"; 
li'iiiu  Id1"  lo  I01"",  Ihe  "iihI riimnn Ifii I  rmipc";  mid  from  II)1'"1  up,  Ihe  "eoiiihln- 
ii  tor  I  u  I  rmipc,"  Anility  linn  podded  mil  Hint  nlmple  nliniihd  Ion  Involvlup  nil  Ihe 
dcliilln  of  men,  weiipmiH,  mid  lemiln  of  u  hiitlnlloii  ail/, ed  null  can ,  In  principle, 
he  hiiuied  mi  n  eompuler  Uni  I  In  hip  enoiiph.  However,  uiiyonc  ciimnillled  lo  I  Ind 
Inp  Ihe  lienl  luelle  liy  Ihe  nlmple  minded  procedure  o|  Invcidlpnlhip  nil  die 
piiHHlIile  IdnliirleM  of  cupiipemciilu  him  neleelcd  n  prop, rum  Involvlup,  riileuhillomi 
iiumlierlup  In  Ihe  eouililmilorliil  rnup.e,  e,p„ ,  Id'""1  which,  mi  Auliliy  nn ya  lu  no 
lulile  iiiidcimhilemcnl ,  In  n  very  lurpe  umulier  Indeed,  (The  mimlier  Id1""  repreueniM 
n  lime  luirrler,  nlnee  II  In  liieoiirclvnldc  1  ha  I  one  eonld  even  upproueli  thin  iiumlier 
ul  ciih'idiilhnin~lel  u lone  exceed  II.)  Olivloiiuly  Kiln  In  i ml  Ihe  wily  In  nnlve 
pimlilcmw,  A  pccMcnl  duy  enmpuler  euu  produce  III"  euli'iiliilloim/hr,  The  very 
In  nl  mm  I  eiinipnier  liircnceiihle  In  Die  Hilure  of  hnrdwiirc  leelinoliipy  may  prnduee 
iilinul  1 0 llv  an  leulul  l(inn/h  i*.  The  pup  lielween  Id"  nr  ll)"imd  II)""1  niiinl  lie  over  - 
ciinic  liy  iidvimeen  In  midliiidolnpy, 

The  mimlier  luirrler  euu  Im  overemne  liy  npplylnp,  lliene  principled:  (ii) 
rediicUiiii  In  Hciijie  of  dec  In  Inn  prohlnmn  ueeepled,  (h)  erenllve  ohjccl  lllciil  Inn 

M'\  \V,  Pimi'lieidi'r,  A I  re  rail  mid  Wurl'u  re,  (,’iiiiuliilile  fti  Co,,  Pmiilnii,  (Hill,  ('Imp  -I, 

I NV,  Hiiiih  Auliliy ,  pupil c  prenenleiT  In  Remind  Hyiiipiudiim  In  (leneriil  Hyiilemn  Thnni'y,  1 
Ciihc  hintlliile  of  Titehiinlnpy,  Apr  (III, 
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uf  miieroeom'oplH,  iiihI  ((!)  I Ih>  Impni'liioeo  mctluulnlnpy  of  (In*  proHorlpllve  woilo 
of  Inqul ry. 

Importmioi!  iiR*th()(lnU((vy  In  n  Hlrnlupy  of  hoiiivIi  for  n  Hiilnlliin  (si ihoih*  f hi’ 
niiiildmilorlnl  iuihhIIiI  1 1 1  Ioh)  IIiiiI  iiIIII/.uh  oxporlenoo  piilnod  liy  u  currciil  nlriilepy 
lo  Improve  Hit)  Hlriilopy  for  flic  iicnI  move,  ho  llml  I  he  slrnlopy  Iiocoiuch  moro 
t»f  fir  It’ll!  ii  h  llio  I'oiil  In  npproiielied,  Tlio  nmolicr  of  roiiipnliillonn  chhui'Ikii  nu 
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Idoo I  rnni|oilor  llnill  _ _ 

IPM  /091.I,  I  hr 


Dunk  luiiipoliii 


Computor  toclnioloyy 


Mon (o I  oi illooollt 


I  1 1) .  I— Tim  Nimilioi  lliinloi  In  I  I  onion  lol  Molluniinllrul  0|n>i  <il  luiir< 
Invulvuil  In  Coni|i()llii(|  o  Slmjlo  Annwoi 

{illlni  W,  Uumi  A»liliy) 


o|)l  I  nml  Hi  1 1  u  I  Ion  run,  In  (irlni'lplo,  ho  rodneed  lo  ennonllnlly  llio  Ii  i|>u  p  1 1  Inn  ol 
lln>  lolnl  c*i  inihlmi  lor  in  I  iioimlhllllloii,  If  Ilihi  !h  mil  pomilldo,  n  nlrnlopy  ol  nil 
c  ii  In  I  Inn  mu  v  ho  |  hi  p  h  i  led  llml  untirnnleoii  only  mi  liiiprovonionl  over  llio  IiihI 
known  nolnlloii  nml  llml  nniy  Ini vo  n  flnllo  olninoo  lo  find  nil  opllinnl  nolnllon, 
Hiii'Ii  n  ul rn I o|»;y  In  onllod  "Iionrhillo," 


TKL'IINigill'IN  A I  ’  I  ’  I  .K 1 A 11 1 .1*!  T(l  I'ltOllhKM  A  UK  AH 

Coniililoi'  now  llio  llnl  of  |ii'ohloin  iii'oiih  of  Army  omiiiiinnd  mid  mimii|i;o» 
iiioiiI  (hoc  llio  mooI Ion  nu  llllod)  In  lorniM  of  llio  loclin lipioH  ii|i|d leiililo  lo  lliolr 
Holuilon,  TIioiio  nro  1 1  ol  oil  In  Tnldo  I,  lonollior  will)  l(loiillfloiillon  of  iippllonlilo 
mnjor  loolmltpioH  mid  mi  ohIIiiiiiIo  of  proiienl  iiltilini  of  prnellrnldllly,  If  uny . 


II 


TABLE  I 


M (i|or  Tocliiilqiios  Appll cublo  lo  Problem  Ar n (in  oik!  Slrilus 
of  Concoptuull zdtlnn  mul  PrUL1! Icdbl I ll y 


PidIiIiiiii  ill iki 

A|i|illciililn  1  iu  lull  <|tiu 

Ci)lit;ii|il  h 

1 1 1  in  1 1  iiiIii  1 1 1  y 

1  II.  Mini  .ll  lull  Ilf 

1  mi- hi  |H ii|ii iiiimi in |> 

\  VIII 1  nil  1 1< 

l  |'  in  mm  i . 1 1 1 1 1 1 1 1 1 1  h 

III!  1 1 1  ill >  ii'iiiimih'm 

N  nil  ll . ll  |iiu|'i  iimin  1  n 

A  viill  ill  il  i1 

1  |i  in  ni't  1'i'nl  Inin ilii' il  '  nil 

•  till  I'M 

sl  1  ll  IiiihI  lr  1111111111111 

\t ll  1 1 II  III  l‘ 

1  |l  III  ll  fl'IV  1 1 1 1  /  I'll  III  III  1*  H  •" 

min  II 

Id  ili'i  1  ii  1 1 1  n  nil  I'm  ul  1  v  i'n 

llilriti'i'  |ini|.i  ii  ii|i,i 

\\ III  llllll  1' 

1  |i  i  ii  fi'iv  iln /ini  vim liilili'ii 

lllii'in 

liili'lim  |iiii|iiiiiniiilii|(. 

Nnl  n v ii  1  Inlil i' 

Nnl  iniiv  |iliii  Hi  nliii* 

in  hi  1  In  i'  in 

IK iiniiili  |iiii|iiiiiiiiiilii|i 

\  Vll  1  lilllll* 

1  |i  In  ii  li'lt  lie  i  In  Inn  ill  1  •'( 
mil  1  v mi  In  u  frtt  ilii/i'ii 

nl  III  r  n 

1 !  i  uni  1 1  n  ill  ml  ul  ii'  nl  i  n  In 

Aviilliililc 

1 ,1ml  li'il  In  i  mu jiii  1 1  n |'  i'ijiiIji 

ml  |irn)|i  iiiiiiiiI  ii ||i 

ini' n 1 1  i  i'i  iml  nl |)<ii  ll  Inn 

Iriivi'lliin-mili'iiniiiii 

1)1% i'ii  lii|'li  jiiiilnilii lilt  uf 

|n  i  il  . . 

rffli  n  il),  I'oii’l  pi njn inn 
n  ji  In  IHI)  i  hi  Inlil  mi 

1  .n|(l  ni  ii  h  ll . . 

\l  III  lullll 

1  'ii  i|i  1 1  in  n  nl  in  i  nl  inn  1 1'  i  mil- 

|i|i'%lli 

11111111-1111111111  IIIIIlK  II 1  H 

\  V  ll  1  llllll  l< 

1  1 1  . . .Il  11 II 1  %  ni  iiilili"".  'Ini  >i 

lliuili  il 

Miiijili  ilii'iin 

K  1 . . .  1  Ii  r  i  n  \ 

1  .limn  il 

<t|| i'll  1  ll l'  llirnl  \ 

I1  null  im  II  i|i'ii'ln|ii'il 

1  Mirl  hiiIiiI I'iiiii  1  inn  1  ml  In 
ri i ni] nil  l nn  i' <|!i  1  jirti'ii  1 , 

|ilili  III  illili'  fin  "li'ilill  -"IiiIii 
hiiIiiI  liilln,  Him  IiiihI  ll  milil- 

1 1  I'll H  lllllill'll  III  ll  fl'tt  llll/1'll 

1  III  llllll  I'M 

Hi.  Ml  III  nr)1  *  n  nl  ^ 

Mi  III  mi  ci  iiiiiiinli  n 

Murn'ni.i!  mi n  1  i  n  1 M  null 

1  .Imlli  il  In  m  m  In  lit  1  il  t  ni 

lIl'V  1'  1 1 1 1 Ii  il 

ililn  mul  In  Inrli  nl  1  Ii  nnl  % 
|M-i'inl  1 1  III  ft  ii  |  '| '  1 1 1  ilium  In 

lieu  hi  min 

Sun n  |  nl  Inn 

liini'  1) 

till'!  II 

\  n  1  ll i*  ll . . . 

llllfll  1  Mill  1'  |  ll  It  ill' 

\|i|illi'il  lii  iiIIiii  nl  1  mi  mi'll" "In 

1  i'ln|n'ili  r\ |i  1 1 ii  1  nil i ill 

mill  t  illili'  inn innii i'n  III  leu 

1 

ul  lliniii  ill' n linlil i1 

lull'll  iiinlitiii  i'ii 

.1.  Ill'll)  lllllllllfllMIII'lll 

Dl'l  1  n  1  HU  lllltll'l  Mill  11 

Avnl  1  nliii',  lull  )ii hi  Hi  ul 

Nil n  Iliiilli'il 

lit  III  1  \  v  ill  Hi'  1  In'  in  > 

ini  ci|n  nl  ill  mil  illlln  nil 

.'1.  Mi'iimni'n  ill  ml  1  ll  hi  > 

\  ii  In  i'  ilii'iin  ,  linin'  ii- 

I1 1  mini  ul  1  mi  H  ilim  'Injii'il 

1  iliiilli'il  In  iliilu,  i  niiij i nl  nr, 

nffiu  1 1  vimiimih 

llmi  mul  imniiifi 

mill  . .  nr  |ii  i  ifii  nn  mi  In/) 

(  n|Ui ll  1  vi'  lliinin 

1  in  iiiii  1  nl  ml  1 

\|i|iHriilliiii  mil 

( h'linn  1  /nl Inn  lliimn  1 

1  Hill  III  l'l|  j 

Ul'll  ll l'\'  1'  1 1 1|> I'll 

} 

I'lllll'i'llln 

SviiinniM  iliimrv  J 

I'liii'I'UllIH 

Nnl  mm  miliililliilii'il 

11 


1  AULT  I  ( coiiIIihuhI) 


I’li) lil mu  mini  A|i|ilinifil<i  lndmli|un 


C<<nc«pi  s 


I’iiic lii  iilnhly 


(  . . 1  nnil  •  mu  Sjii'i  ml  mm  i'|i|n 

III II III  I  nll'HI'i  I  linn  s  ill's  I' 1 1 i|i i'il 

Infill  mill  inn  ii'lili  sill,  "N  i  ii  1 1- 1 1 
ilnl ii  ns nllir mu,  |ml 1 1  in 
1 1' i  < 1 1 f 1 1 1 1  Inn 

(iilllil1  I  Ii  i  ill  S  \  \  ill  I  il  III  i' 

I  I  'i  nlml  Imi  n(  I  ii  in  i  \  ii- 1 1  'i  i'  >i  if  1 1 1 1 1  in  i' m  nil  ilni'ii  I  null'll  vs  In'  1 1'  mull 
linn  min  fullin'  ii'iliiilijiiim  ms  "Is  ml  nliln,  irnmi  mils  In 

Imllli  In  lil  In  linmmni'ii  nf  i'|(in  i|i  Inili  il  Inin  1 1 in l in 

lls'i’iimnii  nil  I n i  Ii 
nli|iiii|i  Insnlsml  in  Ini  1 1 1 

'  llllllll'l  Is  III  Via  I S  I1  Ills'll 
Ii' s 1 1  n|  i  mill'1''  nl Inn ) 

i  I  *l  mill i  Hull  nl  f) i  i 1 1 1 'I i  nl  nil  III  ills 

ijill  i  Sjii'i nimnl n 


I *i in  In  nlil i  ill  nniiii'  f I r Ii|m 
\  i  l  inns  i'  nl  nlil  1  nil  ml 


N  nl  inns  |iim  In  nlil  * ,  esi  r|il 
iH  |'ll hli  In  llirill mini n|tS 

Nii  ns  Hii'innlli  mi  | It i nf  ns  nil 
nlil n  ninli'i  i  n;n|ili'V  i  mi 
illllniiii:  less  hIiii|iIi'  Imllli 

i  mill  ||  I  ■  ill  n  |i|  aa|  in  I  I'll ,  iilln'l 

sslim  1 1« |ir Iv  "l lilnl> pii'i  c" 

I  ii  a i |n  1 1  inn  n 


i  ulilr  ilnln  fin 
iiminiMiiin  nl 
I'ffin  1 1  s  i'll  mni  mnl 
I <' *i| ii  nf  Mums  n  1 1  nun 
Ii,  ( ii'iii'i nl  ili  ni i|r i 


In  niinic  li'l'i  it,  \  rn  1 1 1  n  1 1  ii  I  1 1 1 1  III  jil  i  nlil  i  I 

I  mil  I  ml .  ini  <  ill  1 1 1 1 1  Ills  ||  v  mnl  linn'  i  t  ill  I  lull 

mii  1 1 1 ''  in  mi  I  ml  nl  i  ns  i  n  mi  iin 1  n  I  In  i's|n  ii 

nil'  III  nr  il  III1 1  Iilllil  I  nl  mill 
nm  ninli'i  i  mil 1 1 1 1 


llrmi'ii  n|  iiilnil ii n I 


nl  inn  (nii  1 1 1  ni  y  iipi'i'ii  in . .  ii  |i  I  n  I ,  nml  |nm  • 

1 1 ■  i n n  1 1  Hi' ill  i  II  Illi  lli  III  <i 1 1 1 1  iin n Ii  I  li'ililllli' 
mlnlniiS  I  In  'l"i  In  I  i'll  llllill'l  till  ■ 

i  mlniiils 


''mni'  | n ■  i|ii run,  1 1 1 limn  I 't ni  Hi  it lili'  III  limlh'il  n| i 


s ,  i nm  i  | 
mt  *  i'il 


I'lll  Ill  I'lll 


Sunil  Ini  inn  i  mii  i  ■  jililnl  I  iimli  il  In  i  ■  nn  |  mi  •  i  mil 
1 1 1 niji n i <  i  |ini|ii niininn 


Is  Iilllil  ml 
nm  l  ml 


Vil  mm  jiini  lit 


.  ( ii'lli'l  all  ill'til  ili'l  lllll  I'lim  III  i  1 1  III  1 1 1 1' 

nl  nm  i  ii|ii*i  itl  lam  n  in  liiniim  tin  i.n  nml  mnl 

II i 1  ill  i  Ii  inrl  II i nl< 1 1 ■  if t V  I  I'lll  i  ill  I  nil 

II,  \  ii  1 1  iiiinl  1 1  ilnln  pi  iii  N|i'  ill  1 1  il  nl  pi  in  t  <  niiifi, 
nn  it  I  n  |i  nml  mil  aiinnl  nm!  itIi  irvnl  n| 
ml  lull'll  i pi'ii  ■  i'  I  nl  nn  liifm  mnl  nm 
nn  linli'ii  1 1 if* ii 1 1 1 s  i* 
llirnls  ,  hs  nl  i'lll  h 
ill  mu  S  ,  pul  1 1  in  is 
I  1 1  fill  1 1  lull  I 

'l,  In  I  m  m  i  nm  ill  Mini  fii'ii  1 1  ii  I  Iml  1 1 1 1 1  nl  il  I  il  Im  i  i  iiifii  ni  In  nli  1 1  iiimi'|il'i 

I  <  i  ni  nl  1 1  nml  Im  In  nl  pi  1 1  lil  i  in  ns  nilnlili1  in  i  nm  r|i 

Im  Inin 


ID  Mmiiiftmin  nl  finlii  s  ’t  nlim  llmnis ,  •  u fi,iin I  /n  Unis  I ■  iinnlnl Inn  '  i in •  \nl  s  nl  pi m  In  nMi'i  iff 
|  lull  iilllil  S  ,  I  llffllll  IS  I'  I  "|l|n  alS  all  Iilllil'  I  II  III  1 1 1  S  III  <t  illlll  III  I  Ii  in 

I  Ill  'll  s 


I  n  iii  in  ni  I  nfimlisi1  l  limirs  nml  I ,  i  mi  I  ml,  ii'ifiiln  <iin|in  I'mi  Hi  nliln  inili  riminiii'l'i 

iiimli'l  n  nl  i  iiiii  liiil  I  lie  i  m  nl  npl  nip /nl  ln;i  ns  nl  lii'iii  n  nllnlni'il  III  Innlnli'il  III 


Illilli  I'MI 


KOHKOAHT.H  <)!•'  TMOtINICAI.  DKVH I.OPMKNTH 


Gencrul  Pri’dldloiin 

Stroup,  hil  I  mat  Ions  cnrrenlly  may  he  dlncoriieil  Hud  opernlhiiin  research 
mid  IIh  Hilled  I'leldn  (ninmip.cincnl  nelcnee,  eyhenicllen,  ra l  nyHlcinn  llieory, 
lichavtorul  kcIcucc,  computer  nr  lent  en,  .mil  modern  mathcnial ten  id  npllnitzn 
1  ion )  nee  omvri'i'.liUi  I  own  id  a  common  mclhodnlopjcal  and  Inlellei  Inal  Inimvallnn- 
iin  Iniuiviitlmi  e\|ieeled  In  neeelerale  p, really  I  lie  rale  nl  neiierallon  nl  new  wnr- 
ranlal)le  and  ii|ipllrnlde  llieory,  l.e,,  llieory  nr  nuxlelH  nl  Hie  lype  needed  In 
prnduee  maeriinindelH  lluil  are  prnellralde  I'nr  the  Mnlullmi  nl  prnhlenm,  The 
hiiinvnl Inn  iimnimlH  In  a  Hynlemnlle  prneeHM  I'nr  the  ennlrnl  and  inndllleiillnn  nl 
Ihe  Hi  rn  I  ci'.y  nl'  lhenrl/lii|.';.  Al  the  preaeiil  lime  lliln  nl  ra  Irivy  In  applied  liy  each 
Invenlliialnr  Inlulllvely  ami  cuvorlly,  Iml  wayn  are  heiHnnlnp,  In  lie  found  nl  nn 
<l(' vIm Ini',  tlienvy  Hull  II  will  correct  and  period  llnell  In  the  conlexl  nl  a  net  nl 
more  penonil  enneeplii  and  iinrmn,  In  Mich  a  eonlexl  Ihe  nlralep.y  of  perl'eellnn 
nl'  Ihe  llieory  lieenmen  an  nverl  pari  nl  Ihe  pmcemi,  Perl'eellnn  nl  melalheory 
nl'  I liln  lype  I'rccn  Ihe  Invenl  Ip, nine  In  apply  IiIh  Inlellerlnal  rnorp.len  on  a  more 
I'.eneral  level  hy  milk Inp;  rnullnely  applied  aeln  nl  nperallnim  that  mien  Inlally 
occupied  IiIh  ii  1 1  (*ii  I  Ion .  The  method,  lernied  a  "imrmallve"  nr  "prenei'lpllve" 
mode  nl'  Inquiry,  hieludeii  and  niipplanl.s  prevlnimly  developed  nielhodn  of  Ionic, 
einplrlclnni,  mid  ohjoellvlmu.  The  lerum  "p.enornl  nynlenm  nn|iecl h  In  pen 
e  rn  I  Mynlenm  llieory.  mid  ’’henrhille  propnimmlni;”  In  Ihe  comptiler  nelencen 
IdenlH'y  Ihe  enierpenl  Innnval Inn,  which  nine  million  In  the  principle  nl  npllmnllly 
nl'  dynamle  prnnriiniinlnii, 

II  In  predlcleil  Ihal  (lie  trend  denerthed  here  Inward  nl lll/.allnn  nl  prenerlp 
live  Inquiry  will  he  Hlp;nlUrniilly  developed  ilnrhip'  Ihe  uexl  HO  years  and  Ihal  Ihe 
dine  Iplliion  died  will  heenme  enmplelely  overlapped,  A  new  epoch  can  he  lore 
neon,  m  which  Ihe  p.rcnl  enlltirnl  advaneeii  will  he  made  In  prenei'lpllve  1'leldn, 

Thai  epndi  will  (p’lidiinlly  replace  leelmolnp.y  an  Ihe  amid  ITiitlliil  urea  lur  prop, 
mm.  Alllinuph  iih  ninny  an  III)  yearn  may  he  required  lor  Ihe  maltirallnn  nl  Ihln 
epoch,  Ihe  nip, iih  of  IIh  com  hip;  iilmuld  lie  aiiparenl  lo  all  In  an  lew  an  HO  yearn. 

The  Hclence  of  maniipcmeiil,  tor  lln  purl,  will  henclll  directly,  and  Ihe  Immva 
llonn  nppeiirlnp,  In  imiiiiipenienl  will  oulwctph  nil  oilier  tiino val h him  of  leelmolop.y. 

An  a  corollnry  lo  lliln  opinion,  I  lie  Hiippurt  ol  IMI)  In  nil  Ihe  fleldn  named 
nl m i vc  will  conlrlhnlc  toward  Ihe  allaliinienl  nl  Kiln  aelilevenienl ,  and  Ihe  l line 
nciile  nl  nchlevemenl  will  iiiilnrally  depend  nn  Ihe  level  nf  mippnrt. 

Advimeen  In  Techiilipien  nf  Opernllniin  lleneareh 

Dee  In  Ion  A I  |\o  r  1 1  h  iiih  .  The  miiln  advances  In  melhodolo|Heal  rcnenrcli  nil 
Improvlnp,  leeliulqiien  of  opcnilloiiii  rcnenrcli  In  Ihe  iiliorl  nmp,c  (0  In  <1  yearn) 
will  ctmllnnc  lo  lie  In  Ihe  pcncml  urea  nl  dnehihm  iilp,iii,lllmm.  The  devidopnienl 
and  on  In  r  tvcincnl  nl  leehnhpinM  of  nniilliieac  melhodolnpy,  parlleularly  iiniillnear 
lirnip'iinimliiK  (aUnenllnii  of  I'nMonreen  In  which  ullllly  mid  reiilrnlnl  I'liiic I Ioiim 
lire  nonlinear),  will  lie  heavily  exploited,  Graph  llieory,  now  nllllmd  In  n  null 
imuiliiry  inimner  hy  Ihe  I'roprnm  Id  va  hull  Ion  He  view  Tnelmhpie  fpKHT)  iininiip,e 
inenl  ny  si  ('in ,  will  alliiln  tmlithli"  enhirp.emeiit,  and  II.  n  linnle  foiiiidallnmi  will  he 
laid  fop,  Inlor  nxplollnllon, 


I 

The  duo  of  I npn I  •oulpiil  modeln  will  Inorenne  boenuno  of  ndvmiocn  In  lln* 
collection  mid  lt>liM’|iroln  I  ion  of  dal  a ,  which  will  lllumhmlc  Ihe  Inadoipinelen 
of  p  roneiil  hi|)iil-mil|iul  modem  mid  I  ho  nvnllnhlllly  nf  holler  dnln  will  mid  1 
woi’lh  while  Ihe  forimil.it Inn  of  much  more  noplilnllculcd  economic  mode’ 

There  will  he  nil  Increimed  one  of  hilep.er  pru|*rn nmi li)|4' — IjoI h  llnenr  mid 
oon  1 1  lien  r.  Slochnullc  pro^rn  m  in  lii|',  will  he  niTivcenulully  applied  lo  n  larpc 
cliiHM  of  prohlomn.  Moniu  will  he  found  for  priiclfcnl  npproxlmnlo  mil ul Ion  In 
modeln  Imvluu  mi  Ihe  order  of  1000  Minion. 

(,’omhhiiilorlul  prounimmlnp,  will  he  advanced  coiiceplunily  und  menn.s  will 
he  found  for  cloned  mo  I  ul  Ion  of  n  nidlineiiliiry  nel  of  priicllcnl  prohlemn, 

Dynamic  pi*(i|>  rn  in  in  hi|>  will  eonlliiue  lo  he  developed,  n  1 1  hoiip.h  I  In  full 
imilurlly  In  nol  lorecnnl  uiilll  Inter  lime  perlodn,  The  Inclmdoii  of  npiillnl 
(llnenr  mid  iioollneiir)  nlochnnllc  mid  dynamic  prouriimmliip,  will  he  mdilcved 
for  relatively  nlmple  modeln, 

Mldrniipe  (<1  In  II  yearn)  proproim  will  proceed  aloiip,  lliene  name  linen, 

The  lllellme  of  e.xplol  la  I  Ion  ol  any  one  lechnhpie  peeinn  lo  he  on  Ihe  order  ol 
7  lo  10  yearn,  no  Ilia  I  preal  clump, oh  lire  not  ox  pee  led  mil  1 1  nearly  Ihe  end  of 
lliln  period,  which  II  In  Hump, ill  will  he  chnrneleiT/.ed  hy  oxIciihIiiiiii  of  ox  (Ml  Inc, 
lechnhpien  lo  lake  ndvanlape  of  propremi  In  Ilia  cimipnlhip  avln.  Uoear  mill 
ikiii I  Inca r  pi'iipriimmliip,  for  problem, n  on  llu*  order  of  fiOOO  lo  10,1)00  vnrlnhlen 
will  he  priicllcnl,  hid  Ihe  mlvanlapen  will  he  of  Ihe  inn  r|>  Inti  I  Improvomonl  kind, 
The  primary  conceplual  iidvimcemenl  will  he  In  Ihe  peneral  field  of  eomhlnn 
loi'lul  proivni  nun  hip  (ivrnph  llieory  pliui  proprnmmlnp,),  Compnlalloiial  alporlllmiM 
for  npnlhil-dyiinmlc  propramn  will  appear,  mid  priicllcnl  dynamic  propramii 
hiviilvlnp  10  lo  100  npnllal  vnrlnhlen  will  he  developed, 

llmirbille  iilporllhnin  will  heroine  more  commonplace.  (Them*  nlporllhniH 
do  nol  neceminrlly  fin  I  Ihe  optimal  nolnllon  In  cloned  lio'io;  I  hey  will  alwayn 
find  heller  MohdmiiH,  however,  and  they  may  have  a  finite  prohuhlllly  ol  f  I  mi¬ 
ll  1 1  •  llu*  exact  nolnllon.) 

I i()ii|’  nmpo  and  very  !onp,-nmp,o  (II  lo  HO  yearn)  proprenn  In  Ihe  develop 
mold  of  dci'lnion  aliiorlllmin  will  he  nlronpjy  Inlhienced  hy  Ihe  proprenn  la  Iwo 
oilier  arean:  Ihe  compnler  nclencen  and  Infonnal Ion  relrleval  pallern  recop, - 
ii II Ion.  The  limovalloun  codhI Hull ii|\  nolnhle  iidvaiici*  will  he  Ihe  appearance  of 

declnlim  aliiorlllmin  (lull  make  one  of  Ihe  principled  of  pallorn  . . .  In 

Ihe  procen.n  of  Improvlnp,  llielr  fdraleplen  for  eonverp, once  lo  Ihe  oolullon,  I'liln 
kind  ol  problem  nol  vine,  will  he  under  development  and  explollallon  for  many 
niihnoipicnl  yearn.  The  forecanl  here  In  llinl  II  will  make  lln  flrnl  priicllcnl 
appearance  In  Ihe  II  lo  HI)  year  period, 

Value  and  Policy  Delermluallon.  In  lln*  nliorl  ■  rnnp.e  period,  renearch  In 
value  llieory  will  ho  ncceleraled  and  Ihe  foundallonn  of  value  llieory  will  lie 
enlnhlhihed,  OperalloiiM  renearch  on  policy  delermlnallon  will  heii'ln  lo  appear, 
Macriiniodclu  for  enmomlc  and  valim  meamiren  will  lie  lined  toil  proa  I  or  exleiil, 

A 1 1  h<  ni|;h  the  trend  of  development  of  ma  I'lvluii  I  nmilynln  will  eonllime  In  ocn- 
noni Ich ,  more  allcnllon  will  lx*  plvon  lo  Imlliille  ilionrloH-l'iillowlup  Ihe  I'ocnn 
of  allenllon  on  llione  Ihcnrlon  n  I  veil  hy  valm*  llieory, 

Mid  ran  (jo  and  loiip-rmipo  pnipronn  will  coiuilnl  of  Ihe  developmenl  of 
praclleni  opernlliimi  rononroJi  mellmdoloiiy  In  Ihe  realm  ol  policy  and  In  arean 
whore  mmiapemeiil  pnaln  and  Hlruloploii  are  mil  fully  delermlnahle,  Much  arean 


I  if 


me  nimiapemeiil  of  roHi'ii  rcli ,  InvcMlwienl  prnpriiuts,  disbursement  til  elm  r  1 1  y 
mill  welfare  funds,  rommuully  projects,  ethirullon,  mid  ndverllslnp.  Viilue 
Hclrnre-lhe  science  of  ineiisiirlup  Hie  values  held  by  n  Hyi-dom  an  an  objeel- 
wlll  become  more  highly  developed,  Silt'll  devtdopmenl  will  coni rlbnle  lo  Hie 
techniques  ol  detei  mining  iiiimei'leiil  meiiHiii'eH  id  elferllveucsH,  In  Ibe  very 
limi’ -  rimi'.e  period  policy  resell  cell  will  develop  lo  an  appreciable  tleprec,  (Such 
research  consllliileH  a  service  lo  an  IiihIIIuIIoii  parallel  ini1,  Hie  services  of  a 
psych lal rial  lo  an  Individual.) 

Orpmii/ullouul  and  Mynlemlr  Measures  and  Techniques,  Advances  ol 
lechnltines  will  be  carried  out  on  several  I  roc'"!  cybernetics,  p.ent'i'al  syulems 
llteory,  behavioral  science,  and  the  emnpnler  meiiccs,  as  well  as  the  maniipo- 
menl  sciences,  An  InereiiMlnp'  nnionnl  ol  coneeplnnl  research  will  be  Ionised 
on  Inl'orinul Ion  relrlevnl  mid  pallern  I'ecop.iilllon,  Hlinrl  riini'.e  advances  will 
consist  ol  devclopnienl  ol  theory  and  specialized  hardware  that  can  "read" 
vai'lons  selecled  lypel'aces  laid  rcrnpulze  words,  Mldi\ni|',e  and  lonp-riuipe 
i  pit  1 1  In  1 1<  >n  ol'  thin  leelinltpie  will  be  1  he  appearance  ol  special  machines  dial 
can  scan  newspapers  or  oilier  prlnl  loc  pallerns  ol'  words  and  tleleel  any  sip- 
nil  Irani  chimp, es  in  llicse  pallerns,  Very  lonp  ranp.c  developmcnl  may  Include 
Ihe  out  pul  ol  several  pal  I  era  aciirchlnp,  imiclilnes  ol'  tllHcrenl  lypes  (print, 
sound,  rmlar  echo,  elc.)  Into  one  coiaposlle  "liilelllpeuce"  machine,  These 
imichhit's  will  be  riidlnienliiry,  eompareil  with  nniii's  nhlllly-hul  limy  may  be 
priit'lleal  In  Ihe  llllerlnp  ol  uirpe  qnniillllcs  of  low-prude  Inl'ormallon,  e.p,.,  Ihe 
I'reipiency  ol'  oecnri'ence  ol'  words  In  a  forolpn  newspaper  or  words  nlleml  over 
llm  radio, 

The  (ii'i’iiu l/.al Ion  will  be  looked  on  more  and  more  as  nu  orpmilum, 
Measures  ol  Ihe  characlerisl ie  systems  response  will  be  perl'ecletl  so  Hail  lls 
vlablllly  will)  respect  lo  solving  dlfl'erenl  classes  ol'  problemallc  slUiallons 
will  be  predlclable.  The  niaii-imichlne  usperls,  parllctilarly  In  Ihe  deslpn  ol 
coniniuii  leal  Ion  nels  and  Inl'orimillon  fillers,  will  be  subject  lo  successful  appll 
ca  I  Ion  ol'  operations  research, 

Machine  limp, nape  Irnnslallon,  In  a  specialized  sense,  ippenrs  pracllcal 
In  llm  a  i  Id  ran  p,e  period  If  supported  now.  This  presupposes  Ihe  Invention  ol', 
say,  a  specialized  mllllnry  lunpuiipe  and  nil llliiry  vnrnbulury-nlonp  lines 
similar  lo  nan!  tea  I  flap,  sip, an  Is  and  radio  bileraallonnl  codes,  Machines  ol 
litis  type  would  be  parlieularly  useful  In  sllnnllons  where  represenbillves  of 
several  mil  Ions  are  eiip1np;ed  In  Joint  nillllnry  operations. 

Ares  of  Decision  Models,  The  sliorl- runpe  period  will  see  the  It  Hindu  I  It  him 
of  Ihe  preserlpflve  mode  oj'  i  'Hr"  appear,  These  fiintfiimeiiliils  will  p.radiially 
diffuse  lalo  sue  la  Ihe  pracllcal  arllvllles  ol  oprralltms  research  sclenllsla, 
and  will  lie  exploded  In  Ihe  iiihlranp,e  mid  loiip-ruupe  periods, 

Hlmnliillnn  (mid  enmpuler  punilup)  will  oblnlii  Impeiiis  I  non  developineiils 
In  ctmipnlta'  hardware  ana  rnmpnlor  proprnmniliip,  A  contpnler  slninhillnii 
hyperlnnimap.e  Inis  appeared  dim  year,  Iml  II  Is  loti  early  lo  assess  lls  nllllly, 

HI  ninlii  I  It  in  has  been  bile  In  linvlnp,  a  hyperbiupuiipe  available  for  II,  As  a  reimll, 
iilninlallon  prop; riim.mlup  has  been  done  In  conipiiler  liiiipiiupo.-lhe  mosl  ole*, 
nienlnry  mid  plowesl  way  lo  proprum,  Some  spec  Ini  slnndnllon  Imipuiiqes  have 
been  used,  bill,  by  ileslpu,  had  Ion  narrow  an  applleiillon  In  be  peae  rally  useful, 
The  Hliorl-runp.e  period  will  see  Ihe  einorpence  of  pcuerullznd  slnmlallon  enm- 
ptiler  lunpuiipe,  which  will  cesiill  In  a  speedup  of  propriiiiimlup  by  u  I'aelor  of 


10.  TIiIh  cnpublllly  will  ho  further  enhanced  In  I  ho  inldrimpc  period  will)  liio 
perfection  of  nlmuhdlon  computer  lunituiiuon  reHiillInu  In  n  npcodii|)  l>y  n  find  or 
of  uhnul  100. 

lnc.rou.siHl  lino  lor  nlnuilnllon  purponcH  of  fipecliill’/.od  oompuloc  nnollliicy 
oijiilpmoiil  will  occur.  Thin  Hpeelnl  oi|ulpmi'id  will  ho  unotl  In  npootl  up  mid 
IrniiHliilo  llio  input  nut  pul  coinniunlciitlon  between  Iho  muilynt  mill  I  ho  oonipulor. 
I'lipilpmonl  of  thin  miluco  In  now  uvnlhihh1,  hut  lln  c<  in  I  —  ami  Iho  coni  of  prn|>rmn 
m Inp;  Huppoct  uoodod  lo  exploit  1 1 -him  boon  no  colullvoly  hlpli  th.it  lllllo  uno  linn 
developed  no  flic,  Thin  lypo  ol  orptlpmonl  will  liocomo  oonimonpliico  hy  Iho  mill 
riinpo  pocloil. 

Tho  hicreimod  uno  of  Ml unilnl Ion  will  iilroiiplhon  Iho  uooil  foe  reduced 
niucroniodolH;  tho  uponillou  of  Iho  nlnmliilloii  will  ooiinlllulo  n  hoiiito  of  urll- 
flclul  experience  Mini  will  lend  lo  up, unwilled  conceplH.  Nluillon  of  iiiineriill/.od 
theory  will  nccelernle  lliln  pcocenH,  The  oniorp'oiico  of  iiiill'ylup;  coiicepln  In 
mncromodeln  of  nillllitry  I'orcen  will  roniill.  Thin  will  lie  u  nlow  procoHH  mid 
will  hep'ln  h>  he  imllced  mi  n  nor  mu  I  procedure  In  Iho  very  lonp«rmi|>o  period, 

Compulorn  nnd  Compuler  ProprnniniliiK 

.Mince  Iho  development  of  compuierH  mid  compuler  prof'rnmiiilup;  dolor- 
inhieH  lo  ii  lilpli  doproe  the  developmeid  of  oilier  lecliiilcpieH,  II  In  iipproprlnlc 
lo  plve  iipoeliil  n  t  Inn  I  Inn  lo  lliln  field,  Al  proHoid  linrrlwiiro  dovoliipmenlM  aimed 
nl  I'linlor  mill  more  rellnhle  elemeiiln  are  enipluiHl/,ed,  llnrdwnre  dovolopmenlH 
have  milMlrlppod  I  he  compuler  propriinimlup  developmonl  hy  5  lo  7  yoiirn,  In 
leriiin  of  (lie  iivornpo  "iioiiornllon  1 1  fell  me"  of  n  compuler  deHlp.ii,  propriinimhip, 
In  limn  a  pnoridlou-nl  leiiHl-hehlnd  hardware,  Thun  npocll'loulloim  of  luird- 
wnre  are  delermlned  more  hy  enplnoem  Hum  hv  Ihe  proffrimimcrH  who  ojie  the 
muchlnoH,  The  race  for  fnnter  miichlneH  Ih  iippronrhlup  Ihe  point  where  Ihe 
Hpuliul  dlmennlomi  of  Ihe  nuichlne  will  iifl'ecl  Ihe  lime  phiiHlnp  of  lln  opernllon 
(heenune  of  Ihe  I'lnllc  apeed  of  eleclromnpnellc  pulnen),  When  lliln  coudlllou  In 
ronehod-opornllon  tlniOH  on  Ihe  order  of  Ihe  nl/,e  of  Ihe  machine  divided  hy  Ihe 
npeed  of  llplil,  or  300  cm/(3>:  it)10  cm/nee)  ~  10“"  hoc -I lie  leelinolop.y  will  have 

10  look  lo  Home  oilier  nieaiiH  of  Hpeedlnp  up  ruinpuhl tloini I  precenneM, 

The  nexl  10  lo  13  yearn  (iiliorl-  mid  mldrimpe  perlodn)  nlmuld  nee  Ihe  up- 
pciirimce  of  hnlf-iiiicroHecond  (50  Ilmen  (lie  llmll  pi  vim  in  Ihe  procrdlnu  pnrn- 
Hraph-whleh  Ih nol  a  dlnllnel  po-iio-po  llmll)  memory  an  fairly  nlimdiird.  Such 

11  memory  nl/,o  will  con  la  In  neveral  ,'13,000  moilulon~ and  Ihe  coni  ol  upend  hip, 
will  p,o  up,  HpecInl-reulHler,  mull  leonlrol,  and  polymorphic  mnchliien  will  ill  no 
appear  In  p.realer  iiiimbora,  nllhouph  llieae  fealuren  will  uol  he  wldidy  exploded, - 
hecn line  Ihe  proifriimmliip.  url  In  hiplpllii|>,  Such  nine lilimii  will  he  applied  lo  lnrp;e 
Mon lc  producllon  and  real  lime  data  proceMHlnp;,  The  real-lime  (lain  proceMHlnp; 
will  provide  inonl  ol  Ihe  Impclim  lor  Ihe  developmeid  of  iiiiimIi  I  lien  with  mon 
piirallel  proccHMhip,  (polymorphic),  Thin  area  him  hceu  wi  ll  fuuiled  heenune  of 
Iho  heavy  expendlluren  In  our  apace  program, 

In  peneral,  llume  uiiiehlneH  will  he  (IohI  plied  lor  die  hardware  ueedn  ol 
apace  I  rack  hip,  iiyiileniH,  All  houiyli  they  will  ropreneiil  developmeiilH  of  mil  » 
Hlaiidluu  (|uallly,  |hey  will  mil  iiocchhii rlly  repreHeid  Ihe  Ideal  cimipullnn  Hynlemn 
In  util  Inly  Army  reipilremeulH,  Tluin  fur  Ihe  low  lupiil-oulpul  "mdeullflc,"  (l.e,, 
iniiMitiHwer  oulpul )  mid  Ihe  dulii  proceHiilun  (hi.i Ml nenn  opernlloiin)  immhliieH  have 


H 


iln  m  huik'd  l  In*  Hell!,  If  lliti  Army  I'cml  Iiiiu'H  in  n  I  low  nil  I'  m  eom- 

puliu'H  lo  bo  iintli'i'wi’ll Ion  by  ulliur  hoi'vIouh  mill  hy  liulutn.  *1  con* 

1 1  line  In  Imvo  lo  oiiii  vt'i’l  liinul- mi'-ilnwi)  iloiilpiiH  lor  IIh  |uii’|)iihi'H  mid  lo  oliluln 
n  poor  III  lo  IIh  roiiulruiiioulH  ill  ImHl, 

II  llio  IMI)  Ih  mipporli'il,  IIh*  Ioiiiv- im ii|\o  mid  very  lonu-rmipn  porloilH  onulil 
hoc  llio  iipiii'iirimro  of  l)l|ili  B|iooil,  low-coni,  hdiiiII,  hlp.h-ciipnt'lly,  rol lnblo , 
polymorphic  oomptilerH  derlvliip,  I liono  chiiriiclorlHlIcH  from  mlcroinliilnliirl/ii 
I  Ion —  I ,  i'IituIIm  mill  IrmiHlHloi'H  mmlo  on  prlnlliiK-proHM-typo  kiiii'IiIdoh,  Ifo- 
i'ikiho  Iho  hull vkliml  olooionl  mmlo  hy  IIiIh  procoun  would  Imvo  n  low  rolluidllly 
(-III)  porcoiil)  llio  olmillH  woiiIcUjliwo  lo  ho  hip, lily  roilmuliml,  Tim  level  of 
roiliiiiilmii'y  Hlmulil  ho  Hiii’li  Hull  iho  eVmipulor  would  I'uiiiilloii  wllli  fid  lo  Vfi  por- 
conl  of  Iln  olomonlH  limporiillyo,  Tln\wliole  ('umpiilor  modulo  would  Im  expend- 
iihlo:  wlioii  IIh  rolliihlilly  or  fimellonluK fulled,  II  would  I m  dlMOiirdcd,  In  euit- 
oopl  llio  oompuler  Hliould  ho  deytlp.imd  nrdund  llio  iioocIh  ol  llio  prourmiiiiior,  mid 
hi  purlh'iihir  iiround  llio  noodu  llnr  proprummliiH  mid  liinu I Ittn hiiv  of  llio  piilloru- 
rocopiilllon  opornllon,  Hueli  u  emiipulor  could  nerve  llio  Army'll  iiccdn  In  llio 
iiumy  ii i'oiim  of  (lulu  roirlovnl  iiik!\!iiIoIII|U  noo  hviiIIiohIh  wllli  which  II  In  eon- 
corned.  Tlio  iiulomul lou  ol  dnln-l\uidllim  oporullonn  In  llio  coimiumd  mid  eon- 
I rol  liuldor  would  Im  proidly  nccohYulod  hy  hucIi  ii  development. 

Ah  ii  corollary,  iniy  dovlco  IliuXconlrllinloH  lo  I  liono  dulu-rolrlovnl  mid 
Inlolllnonci.'-HynlhoHlH  nroim  will  uhwHorvo  iih  ii  uhoI'uI  lool  for  llio  opcrulloiiH 
iinulyHl,  hIiico  Im  In  Hcohlnp  hi  poi'lArin  I  hum*  very  hiiiiio  oporullonn-or  hi 
loimi  how  tlioHii  oporiilloiiH  may  ho  pomirmod—for  Iho  Army, 

Ah  Iho  cool  of  |.fonorul-pnrpoHo  coXipulor  IiihIiiIIiiIIodh  Iiioi'oiihoh,  iiioco 
mid  more  hint  Kill  Ioiih  will  Im  prlood  only  nompulor  nporul  Ion  mid  will  Imvo  lo 
dopouil  more  mid  moro  on  lurim  coulrnl  iXiiipulor-HorvIco  orpiml/iilloim,  TIioho 
will  hocomo  iiioco  miloinnlod,  iinlll  hy  Iho  wiiK-runpc  porloil  Iho  coinpulor- 
p  rot't'HMl  ii  iv  nor  vice  will  ho  much  llko  Iho  loKphouo  Hynlom,  Much  MiihHcrllicr 
will  ho  hii  lol  1 1 1  oil  onto  llio  major  eompulor  h.wlula  IlnltH  and  porlphorul  luput- 
oulpid  ilmdcoH.  Tim  who  I  o  opornllon  will  Im  eyilrnllod  hy  ii  mnulor  oompuloi’ 
monllor  dial  will  receive.  uhhIku  to  it  onmpuloiX  Hloro,  pnmoHM,  oorroot  Himm 
IcIiiiIh  of  cudliip  orrorH,  Improve  pronriuiimliip'  omen,  i’omI -imcionil,  (ruiiHiiill 
iiiihwoi'H  (mid  oporaiinp  codon  If  united),  mul  Idll  Iho  cllonl, 

The  pro|';riii])i)ihi|f  arl  In  Iho  hull  iloondo  Imn  nliown  u  fnclor-of- 1  Of)  hmronno 
In  olffolonoy  I  Ii  routvli  Iho  dovolopiiuml  of  nip, ohm  lo  limp, imp, on  iiiuI  emuplllnp,  ol 
liy|(orlui)|Oinp,oH,  Tlilu  I  rend  will  ho  iioeolornlod,  The  ooxl  docudc  will  noo  (lie 
nppoiiranoo  of  prop;rmiiH  Hull  Improve  lltoimiolvon  iih  limy  opornio.  Hpoelul 
prup,rmni)ilup,  dovoliipnmiilH  for  llm  field  of  palloru  rocop.iilllon  will  lie  oxphdlod 
In  llm  ncloiico  of  prnp'rmiimhiu  llno'lf, 


ICOMKOAHT  Al'VANOKN  IN  A I  (MV  IMKHII.MM  A  If  MAH 

Wo  Him  1 1  now  iillompl  lo  IrmiHlulo  Ilium*  lochulcal  ikIviuicoh  Into  ihIviiucoh 
In  llm  n r  1  of  Holvlnm  prohlomn  of  dlroel  luloronl  lo  llio  Army  hy  iipplylup  fnru- 
ciihIh  lo  Tnhlo  I,  (Numhorii  rol'or  In  prolilmii  nroim  llulod  In  Tallin  l,) 

l<  Al loun I hin  hwliul(|iioH  will  ho  imuomlly  mlvmicod  llirnuuli  llm  nlinrl- 
runp,o  and  mldrniii’o  porlodn,  Thin  In  nliiu  Iruo  of  mllllary  coni  nimlyhlH  except 
lunofnr  an  II  ilopoudn  oil  nlmulnllon,  Hlnco  mnjor  iidvmumH  In  hIiiiuIiiIIoii  uro 


not  forenoon  milll  Hourly  »hi*  Impimiliii  '  tin*  !oii|  . .  i 

l.ii K  mid  mlllliiry-ulToellvi  chh  did. >i  mu.  in  ill  in  in  in 
Ml l*D l|yl)l loi’Wll  I’ll  illtncill  Ini  ii  nhli'iii  (  a  In  1 1 

2,  RfcD  nmmiiU'Dloii  |  n '  1 1 1 1 1 « •  n  i  •  I  In  v.  I  mu  | 

Hldci’cd  lumlc  rimenrob;  Ii  m  vn  ,  im  niii.iii  i  , 

ri’Htll  I  In  II  linin'  Hill  llll'lll'l  1  mrl  III  III  ,11  .  |  II  I  limn  i  i  M  ,  i  pi  in 

II .  MuiiHiiron  ill  ill  1 1 1 1 1 1  y  i!  U1'  1 1 '  i  in  >  1 1 1  I  ■  i  |  mi  ini  1  i 

ill  till1  dovulopiruiil  of  Him  illun  n  ,i  He  iMi  .mil  <i  dm  i  n 

prolilumH  lii  IIiIh  I’lilcunry  il)in  i,i i niiijv  il' |iNtii  j.  i 

lilt  1  ( lol'lu  lei  limekiln,  Which  Ml  In  iti|«.|>  imi  I  In  id|.  m  1  i  «  l|  In 

lir.colonilud  hy  I  Ik*  nvillhll  IiI\  nl  Id  ndd  nmul  .  I  ,  mi 

”uX|H)rk'iU!i.),"  will  IcikI  lo  mdlvt  liilmiinn  i  ill  in 

ernied  mid  will  emno  In  In  ;i  lui  il  in  dm  m  \  i<h  i  ,,m  .  . . 

'I.  Pro, | t'dlli in  id  limit  'mi1  min  I'uim  <  1 1  •. 1 1  «  r  ■  .  i  u  .  1 

dim  Hl('|)  Ill'll lll(l  d(IVldll|)lll(  n|  ,  ,|  d.illd  Mil Itli  | 

(t,  Tim  |)i,i)dui!llini  nl  i|i|i| ii  ,  dm  il  H  i  u  o  i| 
nl  Me  iikhIi.'Ih  for  oxi  rnpol.i  I  n  I  dli  n  '  •  i  id  ; 

cm  In  (lllln  fill’  iM  n  ill  In  I  Imi  i  |  ml  ml  Ii  . I  n  • 


(IcmIhii  will  yield  Irememln  iinpi'nvi  im  m  m  iln  m 

(I.  MndnlH  I'm1  doelnh  ,  midm,  'im .  «.|  rmiii 

l|oVe|l)|IIIH''lll,  Deoklloil  lllld  I  Mix  i  rl,l III  (l.il.l  nt  II  l  "idl 

iirdlimry  nillmr  limn  im li|U  i )m  pi  i  i  m  n  ,  l m K|  h  i  ■ 


yell  I’M  In  llm  fill  urn  with  Mi  ,.inn  1 1«  t  nl  i  ninm  ! 

(lolnlki'd  end  pi'eidH'1  pi'(ili;i  dun  nl  mil  .  > 

lined  In  Hindi  jirnjeideil  h I n  immi  n  i In  i  iln  .ud. 

imDeeplH  for  Hindi  n  repn  i  nl  d  mn  n  ,  i.i  n  in 
will  he  miido  In  the  nlimd  mp  o  ,nd  m  ■  , 


I  1 1 M  I 


II  I' 


per  Imi, 


7,  Ine.reiiHo  In  eunipi  'n  m  i  i  m  mid  in  ,  i  <  •'  I f*  ■  nd 

|irovemuiil  111  lei!liiil(|iien  ii  ,pm  om  i il ,i I  im  ,i  m  i  i  m  i  I  nimihdioii 
meill  111  HliiHilllI lull  (kipeinl  Inillmn  mn  .iln  m  i  1  n  mid.. 1 1* <n 


prop,  i'll  n  I  lit  I  II  ||'  ilevidopmenl  dli'inli.  mt  id  m  .  .  pnm.  m  oin  ,m 

III  I  lie  nliorl -rinipe  period  mliiumi  ml  Jim  ini'  >  |  pmmd.tn 

II,  Allliiiiilltle  dillll  pi '  n  m  and  mlm  i.ih  l  i  i.  di  m  nr\ 

Hliimlliip  propreiiH  III  Ihe  lorn  i  .i 1 1 n <  | ><  i  I  il  nl  i  o  dd.i 

111  llikl  fluid  depend  lill'i', el  mi  aik.im.  md  ii  i  .  1  l '  ' !  '  i ' ' 


nil  Ion,  mi  well  n n  mi  iidv.n  i <  >  m  dm  .  mi|nir  i  m 

I),  'rill*  ('ll|)ttljl  Illy  III  (  I  I'ilih  !  lid.  I  ,M'  1 1  ''I  nl  I  1  I  1 1  III  1 1  I , 

Miroiiph  dovidopniuiil  of  im  I'niiipn  Imii  n  iii  11  iii  'm  mo  imi 

of  llie  nruiiH  ii M'emly  dkieiii  ml  . . .  ■  1  1  e<  d  m  him 

lillfnil  llild  III  iilIKd'dliiodel  Im  imil.iiinn  1 1"  inn  i  1  i  '  '  n  i  <\ 

Imt  im  nmjor  proiu'enH  mill1  h  mn1,  i  mi . . 

II).  MmiiiRoimml  polk  )  i m ; > I >  on  will  d  m  ■  ' "  *  i 

mid  nlpii If k'liiil  prnnremi  will  he  <n  Im  \i  d  i 

II,  The  ilevekipineiil  nl  in  no  mind.  I1  1  u  n  dn  1  ohm  mti 

dlHmiHHcd  emdlur  In  IIicho  /  in  nd  ,  (  m  mi  1'ndi  nmi  <  ip 

llm u pli  the  fmiuunoy  of  npp'  .  rm  m  .n  m  i  im  d.  . .  ‘  *  n i *  .  iiii| 

net'll  lire  I  Oinei  0  I  mi  *'  Iln  im  n. d  m  mm  i  ] 


